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THEREFOR 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a semiconductor device, a 
method of manufacturing it and a 
mask by which design of dummy 
gate patterns which are placed for 
preventing the proximity effect 
when gate patterns are formed by 
photolithography can be simplified 
and the mask for gates can be 
manufactured in a short time and at 
a low cost. 

SOLUTION: With respect to the 
semiconductor device in which 
element regions 1 07 and 1 08 are 
isolated and formed by element 
isolation regions 106 which are 
formed in a given patter on a silicon 
substrate and gates 115 and 116 of 
MOSFET are placed in the element 
regions 107 and 108, dummy 
element regions 1 09 are formed in 
the element isolation regions 106 
and dummy gates 1 1 7 are formed in 
the dummy element regions 1 09. 
Since the gates and the dummy 
gates are simultaneously formed in 
photolithography operations, the 
proximity effect is generated 
uniformly and the length of the 
gates becomes uniform. Also, since 
patterns for forming the dummy 
gates can be designed by partially 
modifying design data of dummy 
element region patterns, the 
manufacture of the mask for gates 
can be simplified and the 
manufacturing time and costs of the 
mask for gates can be reduced. 
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(54) il^^SeRt/^WSiaft^^t^fciSfifcfflV^VX^ 



(57) 

j«r*IS©aKBBMl*li!i±r*yt«i)«:«W6n* #5 - 

ftfeJR^lHWB 1 0 6 t,c£ D ami* 10 7, 108 
jWSfflfcfiSSft. 107, 1 0 8 KMO S 

FETCD-y- h 1 1 5, 1 1 6#B2K:S*VCt,»£¥3g# 

i o Q*JjBfiR3h. froys-jj^HWioQicy?- 

y- H 1 7 jW&sRS 7 * h y v ^-5 7 -f Igtc 

jfrracij&snji&tc&a. 



^y-hMOSFET fgMOSFET 
103 108 

,4 U 




117 106 116. V- V 



(2) 

1 

^J^CCMOSSS«JM»*h5>y** («T. MO 
SFET) ©y-h#ERSftri»a¥*#S8B«c:bl» 

Clf*JM2 ] lWiB# 3 h U ^*BEB3 

nfcw»©*K«:»j« s n . stria # s -y- h itmtB # io 

So 

[IM8B4] MIBMOSFETii, WSfc©**- 
&}£fltc&#— hMO SF ETi, 1 #©y- h *S|BS 
SftfcBLiMOSFETifcWU MsB^S -y- H* 20 
ItTlB-S-MO S F ETOgy- h tC?&-o"C@fS©IHPB-ClB 

■r s fcuxDm^mmm^jBf^-r sxg <t » suib*^ ah 

fir time * s -*^-««±tc # s - y- h *?f* >&-r s 

[ n*^ 7 ] ^tt&K©&fi©araiiti&Bra&j£ 
**fc*©**^«i»c*?*wi§ * &mi>it7 
* f y v affitc «fc o **-»*it*jisitH* am 
4. gnBx^iBift&a&&iwH«£ji!tu *>o^ 

4. twa^MtaHR±«:y-h«»it*^«aE-r*xe 

4. itulBy- \-tmm±.t<Z7* h 

0 WBBy- h WHIR* ilf? J- L"C BiFiSStT-MUS 
±KMO S F E T©y- h *JBfiS-r £Xfl4 5r^t?^i» 

xg-r tt«!3*^l»««K:»«rB«-T^lt»*»<ai 0 

fI-C»HUfB^ 3 -3R-?««±K:WIEy- h 
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[«*3S8] HM8B6. 7©»«#&Tflit»6*i*:7 
* MJVf 97 ■*£©•?* *T*r>-t. ftlBX^-tttt/B 
j» WhuIB * 5 -amw*Jc*tJ£"i-* * 5 

■7 h y * *kb 3 n?tw»©*««:^3 n . wtay- 

hfflvx iHtliiulB^ 3 -y- h CC*tJ&T -5. #3 -y- 
l^s £ - > jW&SS *u ijlB# 3 -y- h 5f - >«fW 

tBf 3 $ - >©^n-en*tj£T scwc^ 

[n^99] buie^- hfflv^^©mrfB^3-y- h 
mmm+m®m~?x 9<om&9 3 
* - :/#BM\ufc.* * - > t b-c&f&z tix c» & c 

1 i -T 4 8 (cfBlKO^IfttiliBKiM©^ 

[f»*il 1 0 ] M1E ^ 3 - - >ttlWB* 

-ptieiasti. MtB^s-y- h^*^->ttiuiBy- h 

3*lTl»4C4*««4r4lll*Jl9K:lBJK©2|£Jf(«6 

[»9i©l¥«i<cltt9i] 

[0 00 1 ] 

[»98©J«-i-*a«i^«F3 *»W*MOSS«»J«ft»h 
(MOSFET) «dtr^K4:SS{cnL. 

[0002] 

[fit*©S^] — «S4CMO S F E T«^<*S«©*^ 

- h©BBStc|«urt4, ^Ka«*jMfflb?ti»*3i9>*^ 

SI 5 (b) tt^TJc^CC, i"J 
3>^©^{*S'E2 0 lJhKWoy- h^M*^- 

jj< y */ y ^ >^©y- h 202 %jgjs ofc 

*©±«:7*huyxHR2 0 3*^JiS'r*. *L 

t, 115 (a) tc^nf.t^K:. |5E7*hU^XhJg 

2 0 3K»l/t^- h*»»aEr*fc8E>©-''f*-> 

-f y_ h^df->t«rrs) GPl. GP2«3 

nn^y- hfflvxi/M 1 1 sfln,>TWfc*tTi». * 5 

oig^LT^* h FI12 0 3£jM$RffKCRfc£-r£ 

Ci-cy- h^-^->GP 1, GP2{CjtfJJEl/fc;<i»- 

>icjfM-r-5„ tor. A4r->j(5jssstifci(riB7* h 

uy^ h^2 0 3*v^^tcurffiEy- ht*SM2 0 
2*jifRe<]{Ci-7^>yU. y- hG 1 1 , Gl 24f 



(3) 

3 

[0003] ttz-c. i^©¥aW*S«©**8Hbtc 

y- hJ&»«/JNBwrE?«s*i*«fiS**K*sn*. * 

fc. ¥*f^H©B»''«i'-->lMtK:£ 

0 > #-©MO S F E T#ffe©M OSFETi ttHMiT 

affi««(ciaK3n*ateR*>s*3ni. c©^ 

5jMaW*SM©MOSFET©y- h%B!jiBL//c7* 

y- FMOSFETOy- hG 1 1 i. iSWcMOS 
FET(Dy-FG12it(l tJiSSilSy- h G 1 

1 . G 1 2 ©^fffi. fttcfiffl** l/fcy- h ©Ui:£|pJ© 

-m <mt, y-h *.&«■*&> K«6-3.*«fti;s. 

C©tf 6o#!&i£C" SUB©— ffliBOfc:? * h U 

m©«*«ptc. y-hfflv**cej&jsS3*vct»*BHR 

h^^->F^r^D-5.^©|51*Tic<J;*jfi^* 

#*s. t&*>%. mi som-siax, W3&<oy-h^ 
*->#tttcE2WS*vti»siiw«©y-- h g 1 1 20 

h /<* - >©6Mf$©y- h g 1 2 -r «jfsaift*3*niwr 

li&ufc&'cy- M«t< fife© 

> y 3 n fc y- h tt*4#sx ? ^ > y s ntmmicnttm 

f*#«#y- h * - tt«J«<k MS: L t 
3 < & 0 % Mil L ttW&C « f^ftP^ t id itcj: 

0. y-hfi*i*s<a*. 30 

[0 004] c©<fc5&c, y- I- .**->**«©««<!: 
MSLfcMisSw&MO s f e Ttctei^-c-en-en©**- 

h«{c|ft*i*fei;ai. y-h><*->JWB©«J*£Bffi 
LfcMnS©MOSF ET©#14tCg#£D. aWiTS 
¥*M«S«*Sfh «JtT&Ci*qKtA>*>©4ft*. 
[0 00 5] *Ct. fle**6W8Bl/fc«t 5 «cifi«8a* 

*w±-rsfc«>tc. ys-©y-h^*->*fflt>*S[ 
«# , fBR3*rcc»&. mt*. 10-20010 

9-^&fRtt!BiB©jrd5-C«. 116 (a) iC^TJ:^ 
Adr->GP1. GP2&Cj£&bT£ , S-<iSr&#S- 

y-.h^ji->DP*jBjidtu-ci>*. y-h 

;<c*->*J?g©^Jl8©y- F;^->GP 1 T?tt, MM 

©y- h * $ - y5-y-hA*->DP* 
eku «»©y- h^*->GP i©tasiaiH. so* 

y- h;S£-:>GP 1 i^S-y-h^-^DPi© 

«. y- h^ - df->GP2©wfflU{c^5-y- 

>DP*ERb. C©ys-y- h'<*->DPK:j:o 
ty-h^f->GP2 ©fSfflJfcft©ffittt il^ID MMjP 50 
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««StiS«fe5K:rs. C©«fc5fc*5-y- h^*- 
>DP?rfiJffl-r5C<!:-C t y- h 

4, n4LA:ii«©#y- F^f->a^ys-y-h 

A* ->©MPI#Ufc— fCJtc «3 , K^Kii-tn-eticy 
-F«:*ji>"rR<f©ifiSBB)*W^i;. 016 (b) 
15 (b) «c#j£3-efc1»iiR*5Vr<fc5K:. 
W*y-hGll. Gl 2©y- hfi*^L<JKJffi-T4 

c t a^ietc & s. a *». g d u mia y s - y- h ^ * 

[0 00 6] 

y- h.r«*->*JBj£*4fc«>©y- hJS 
•7Xd7M 1 2?r»j&-r-5l^iC, y-h©^dr->8ffl-f t 
-^^M^rcAD.&'cJcoy- h^^->GPl, G 

P2^^-r-s<i:is]^F , c. away- fa*->gp i , 

-y-h**->DP«W*S«ffi*liW£&S. C 
©/c». y- hfflvX^M 1 2©^*->SftBt©*&JIX 

e*#»WD u y- h at? * * ©sBtnsiwfi < % o , 

*. «MC, 3R-?HWW©-''«*->*«ra— Tfe. JR^HHflFi 
tc»SW*y- HK-^y- HBWI**«a**4BWBH© 
y~ H ^*->ft«JL J: 5 a» 

[0 00 7 ] *^HJ©BW«> y- — >JC*»W4 

iaK«s**i»±"r & tcMcm-t 6 y s - y- h * 
->©»H-*ttiMku. y-hfflv^d»*s^mt?*-3 

<£=i ^ h tcsfjgf s c i*s Bifig^**i*j , is:R!y*-e©*J 

*fc©r*s. 

[0 00 8] 

[^gi^is^-rsfcfe©^©] *^b-j«, ^<*a«'c 
iftwizn^fiKs n. iWBK^iaifcMo s f e T©y 

glMliSK: tt y 5 -3RT-«W3WI5ia 3 ft> mri2 y 5 
«w*Jb«: y s - y- h jW^BSS ti"C l» * C 4 r 

4. CCC. »IBys-3R-?««tt^F l J4'^EBSti 

«:«»© jmrk: jaa s n. i-iiB y s - y- h «huI a y s 

- h BOTE y 5 -*T«U^©^^* * - >©«KhH£* 

ttriaMo s fetij, ig^©y- h*^J 

Stifc^y-hMOSFETi, l*©y-h*ERS 
nfcllEMOSFETi^L/. Iff 3 if 5 - y- M*HU 
ta&MO S F E T©^y- \-lCfar>X?ft^<bfm-ZffilSl 



5 

mto^fcmmx&ammmt b-cit i&z n s. 

[0 0 0 9 ] *|feHJ<D^»^g©^ji^a«, 

j&s-r sxs4 . «riB3RT««o wa**»SRJb 

*si > T . WKS^flHRWfc tf s -*HW**»fiW- s 

m 4 . sway- h sr*fiEr sie-r ttWie * s 

««Jb«: # s h tMr&fr ! £>JM*-&ttc.t io 
4f S„ iiaiUMMR©*®©*^*!**™^ 

.«r.sa^.fl«ai.fta**.iftiiMi.*3KiaE.u. **^b 
«fc •) mie^m^ws brMia*^«t 

4. Huia^<*s«±ccy-hw*4ii ; 5r^'r2»x« 
9 ptey- h *r*4Htaj?x ? ^ > y u t iu ib^-t-m^ 20 

JbttMO S F ET©y- H*J&$ , 3"SX*I4«:$tf¥» 

s-c^Bfffays -*^i^±tcBtiay- nsttMt©-» 

icfc *) *t 5 -y- h *)BsWSCit«li1-*. 

[ooio] #sii3©«st#ii'efT *>*i* 7 * h y v y 

©flf)S4 It, IJIEJfrFttWB * (c^Btiay 5 -* 
^IMUcatiST S y s -ffBHif * - >*s?E&3E s n, 30 

n?iay 5 -^mm^t-iste-? v y f *KH3ftfctt 

-y- Kcstft-rs^s— y- i-^-^^sn. 
wfta y 5 - y- h > ■« * - > « stria y 5 -shhwdp < * - 
>©^n-en>itE£;-r swAtc^jit 3 n t 1 » s c 4 
t*&. cct, Huiay-hffl-7^^©Htfiay5-y- 
h iria^^niMvx^©Biriay5-^ 
* - >?r»M/fc^ - * - > 4 u -cjbis c 
©*•£. Miay 5 -srt-m^ * - > «tiri2*?-«WB 
7^ *cc»j*sftri»4*^«><*->«:i&oTER 40 
sti. Htriays-y- h^^->«mifay- Hfflv^i' 

[0 0 1 1] *«W©^aSft^Bt?«. MOSF ET# 
^3ft*^f««©*^IIH^fc«* 5 -3mR 

jftwj^jflc an. c © y 5 -afrHwsjiK: y 5 - y- 
h jwjpjsJc 3 n-r t, > s ot, *&bj ©was^j* * M 

j£DgtC*5t,»T«. iRpCcy- h*^)jSTSfcJst)©7* h 

y v^9 7 ^letcfcurtt. y- h*jjujdssn*©4 
IBIBSKys— y-h*«JI5)sSSti*c4tt:«c*). y-hffl 
7^>*1W7* hUS?*f*»fcr&IS©iSJ8Sai* 50 
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*J*— * fciJlltOMO S F E T©?gifc©y- h 
T**.**l*g¥K:£04C4K:&9. *6*4 t/C«y- 

-C l > S y 5 -JR^HRJ** * - >©RW-f s - * 5r— 3M§iE 

ifc;^->4Ufit5ci*sr?5fcS), ys- 

JR^HW*©'"'* ->©ISW-7 r - £iC*f L.T#$$Ji?Sm* 
SfeT C 4 "C y 5 -y- h A £ - >©|Slt'r- ^ 
f#5C43!)5-C#, Jg*4L/fy- hfflv^^©*ljS?:tf 
»{Ctf5Ci3WRrtfitcft:0. y- Hfflv^^©S5liSB#ra 

[0012] 

[gS©g&©J!gjqt] ^K. Wiil9©|S^S«l9M« 

#m ma^-r So 0 1 ruh 2 «*i6bj©^ 1 omm 
»*©^««a*«atr&i»K:7 * b y v y^ 7 ^ x 

5g-c-Mffl-rsvxi7©^*^->0r*s„ ccft*. 1a 
^©y- h ^micm^^Ltc^v- hmosfet 

4, l*©y- hT'$fiS3ft£aHlZMOSF ET&i"J 
3 >&fc±lcBl$& 2>tctb<D-?x iXDM^ L~C c^S. 
HU*3R : FflH«fli^Xd'Mir*«3. ^y-hMOSF 
E T ©S-T-fcjWt S 1 4B!ffiMO S F E T©^MJlSS 2 
iaR^WWWS 0 *»6K18Bfi5r4fc*©*?*tt* 
*->pii. |iiiB*^iiMiiSsortK:^MXYSr&] 
K7h y ^^iEK3tiytlB*«©iE*JI5* L/cA«©y 
5 -*«S 3 ^5 f - > P 2 

4-cifjdc<**-is„ m&m*mn^z-yp it?z-m 
^-mm^ z - > p 2 tt^-n^n©^^ 3? - >Kit7 r - ^ * 

^fiS-T S C 4 T^M (C SWB **HH« S 1 , S 2 RCfS^- 

^MiiH4t soi, y 5 S 3 wt l ftum 

?m i ^Mtsc 43&5'5j«gt , s>s„ «c 

Ptt*ffll»yk*^«^fi^*»fflr*fi£3|t©*3f» 

i|g©SJjt«:*5ii-c«gEK:ffli5 ^n-ctiS i?-cA 

So 

[0013] 12By-hfflv^i'M2t4>'3, BUSB^ 

y- hMosF ET©y— h &?fw s /c*©y- hg 

14. MSEMOSF ET©y- h*^^S/cfe©y- 
hG2©^^->4r«)S3nsy- hy<*->P 1 
1 4 . *«IB«^«l«ffl vX*Ml©y=; - * 

nsys-y- hG3©>"C^->^wrsy5-y- h 

^•^->P 1 2 4r*fJ&3ftS. BUiay- h Ajr->P 

1 IB. fie*4Bia(cy-h©^ir->RI1-f*-**»e» 

ftsc4^f*So -73. iways-y- h^*->p 

12B. rj3tt^T<fc5K, B lOS^Mlifflv^i'M 

2 ft»ja-j-*Bi(cfflt»fc^ 5 -m^Hms 3 ©buieu/c 
©«fir^**n« , ti»j'»*!!aofey-- 1- g 3©^*- 
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r. fuiBy- v**->p 1 1 £#5— y- h 

-So 

[0014] «±©l : Ff«ffl-7^i'Ml i**- hfflv 
X^M2 £m>T#fSI^C#>#>5MO S F E T©fJB§:fr 

0«01&£>'02©A 1 -Al , A2-A2j£CC*H£;r 

r. >j n i o i commie*; y ^mmmfts 

y n >SMfcJ«4JK&flWiLfcv;* *lMb • MtB 10 2 10 

^<D±iC7 * Y l^X 1 0 3 

7* hU^X hill 0 3*»6LrWIE« ; f«*'' , ti'- 

>P 1 £ # 5 -SH^^^-^P 2 t,C>tffc-?%mi$i<0 
&7 * FU^ hJUl 0 3^-To -tl/T. 05CC^"T 
«fc5K:> buIB7* Y\sV>* MUl 0 3 4ffll,»TB«fBvX 

1WIB7 * h l^X hjg 1 0 34B&£U/cflL mflBv^ f 

mit • &itm 102^^ L/TBufB'> y 3 1 

0 l <D$m*Wi^<D-&2$r?x->> Ml^S©^ 20 
B» (ST1») 10 4£7&ja;T£o 

[0015] ;&i>-c\ 06 ©<t ^ t,c K ButBi^ y =j >a® 

1 0 1 CD*MtCmrfBS T I m 1 0 4 £3B±fc:««>&tf© 
it?c#&/g;*©^y =J>®Kb!gl 0 5^CVDffi(CJ:9 

j&g-rs., o#>s±t?. 07(c^-r<fc i 5fc:. 

BMb • «<b)H 10 24^h"^> , i 0;MfcSs«*W*ffi 
(CMPg) CcJ:f3HUgB^';3>^bIil 0 5£W^L 
-C*H ; S:¥S'fb-rSo ^©f&. 08©J:5K:, iWfBv;* 

?mt ■ mtm i o 2 y ^ i o 1 oms± 

©~> y 3 >®MbM 1 0 5 |$£*-T£ Cit?, WIB 30 

ST I 3f 1 0 4 rtCC©^Buf3'> 'J 3 >ffiWbJK 1 0 5 **« 
tojAS n/cS-?-^i§f$lJlS 1 0 6 3 *l £ „ $ fc. BU 

KJR-T^iMW 1 0 6 ie <fc ^T^y- hMOSFET© 
JfS-f-MUS 1 0 7 iMfiMO S F E T«DJimW* 108*3 

■c««-r a man. s t i m&BiSL s 

*x*««rt«ciinBi^ y 3>sts 1 o 1 (DmmtfiViw&M 

[ 0 0 1 6 ] C CT. b5IB#5 mrlBCM 
^HWtl 0 9#JBl&§ft&t»«teK:tt. SI 3 (a) © 

ct ^ luiB st in 04 um=H^mm.<D±imt> 

g|i 0 2 4fiWU i>-3t©a«:cMPj|KJ:oti/y 
n>K{UI 1 0 54JSSfiLTST I » 1 0 4 4&£>&</ 
/cf&, C©2/';=»>ttMb0tl 0 5*CMPj£CCJ:-arW 
gOfc£#K:W:. 01 3 (b) ©J:5te, Mffl©j£<->S 
T I ft 1 0 4_h-C©-> 'J :a >BMbII 1 0 5 ©WJSsWtfT 
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i o 5 comm&m^ffimckm l zwMcVimtz t ir> x 
immz-m^imm-cxm-r &c t&mmicKz. c© 

m B ^ic> 1 0 6 (c ^ = -* 

^HR« 1 0 9 * b . 5 1 0 9 t?tt 

i/'j3>s«i o ik:st imi 0 4^mbu^^'? 

let Z> C 4 T . H«©^ «c S T I atJWSfe D & c t im 

±-c§, cMP4iLfctffli";3>ifi oi©a 

9. WfcjR-WMKflWl 1 0 6©*H*¥ffl<tr&Ci36« 

[00 17] U#>£_h~C, B8«:7Sb/cJ;^tC. fulB^ 
y 3 1 0 1 icjsf PSS^Wft. Nfi5RM«4* 
ti-etiWK©lia8«:pA0. PSf^JH 10. 
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